The study parameters: pH, conductivity, salinity, Total
INTRODUCTION
Rapid urbanization creates big quantities of waste in large cities. These wastes consist primarily of household waste, industrial waste, medical waste, sewage sludge etc. The strategy of prevention and reduction of environmental pollution through waste management through industrial discharge. This form of management creates an indirect pollution of groundwater through precipitation, seepage or leakage of pollutants [1] [2] [3] . An obvious alternative method of controlling the pollution of groundwater by industrial discharges is to retrieve these water discharges through underground channels. Such methods of storage of groundwater discharges may limit problems concerning water pollution and in some cases could create secondary benefits such as restoration of groundwater and decreased soil pollution [1] . This method may have other benefits such as ecological restoration of site soils and generally reduce the pollutants from waste on the environment by improving living conditions and protect human health [4, 5] . Waste can also often contain pathogens responsible for diseases [6] .
In addition, water pollutants can easily migrate into surface water that are consumed by animals, by the bias of the food chain reaches humans [1] .
A more comprehensive assessment of the current situation of the groundwater quality of this industrial discharge is of great necessity to safeguard the water table and environments ecosystems. It is in this perspective that we have assessed the quality of groundwater in this industrial landfill closed in Bacau (East Romania) in order to disassemble the dangers of pollution from waste stored. The overall aim of the article is to assess the groundwater quality of this discharge. To achieve this goal, we analyze parameters such as pH, conductivity, turbidity, salinity, TSS, TDS and COD.
EXPERIMENTAL SETUP

The site studied
The study site (46 ° 31 '20.04 "N, 26 ° 58' 39.79" E) is located at the south exit of the city of Bacau (Romania). It is an industrial landfill site closed ago 2010 (Figure 1 ). The entire landfills cover an area of approximately 14.9 hectares. On the site, there are well-developed vegetation. 
Presentation of waste types and conditions of the landfill
The landfill was a part of the heating network infrastructure of Bacau City. Due to restructuring of the city heating system, slag and ash deposit was closed. Ash and slag landfill are hazardous industrial waste disposal, according to HG.349/2005 [7] .
The landfill has an area of 46.77 ha with a volume by 3370000 m 3 divided in three compartments. The landfill was covered with a layer of soil 40-60 cm and was included in the zonal landscape [7] .
Analysis of groundwater samples
Groundwater's samples were taken at a depth of 4 m from the surface. The site has a system that can retrieve groundwater to prevent various forms of pollution to groundwater. The samples were collected in the five openings of the channels that receive these waters. The water samples were stored in plastic bottles at 4 °C and transported to the laboratory.
Properties of water described below were determined according to standard procedures published by the French Association of Normalization [6] . The parameters that have the measurement object are pH, conductivity, salinity, TDS, turbidity, TSS and COD. The analyzes were conducted at the Research Laboratory, Department of Environmental Engineering an Mechanical Engineering, "Vasile Alecsandri" University of Bacau, Romania.
PH, conductivity, salinity, TDS were determined by a type of meter WTW 9420 (Figure 2 .a). Water turbidity was measured using a turbidity meter type WTW 430IR (Figure 2 .b). The determination of COD and TSS water was made by a spectrophotometer DR 3900 ( Figure 3 ). The flocculants were used as cationic organic solutions. These flocculants were in liquid form with concentrations of between 50 and 300 mg/L. 
Statistical and graphical analyses of the results
The statistical approach is based on the use of Principal Component Analysis (PCA). The eigen values, factorial maps and correlations were obtained using SPSS software version 20. Results of analyzes of physical and chemical parameters of water were also compared with the guide values of Romania [8] [9] . The graphics were created with the Origin-Pro version 8.5.0 software.
RESULTS AND DISCUSSION
Physical and chemical parameters of water
The pH of the water is slightly alkaline at four sampling points of the site. At point P1, the pH is slightly acidic (6.95). It varies between 6.95 and 7.44 at point P1 to point P3 to an average of 7.25 ( Figure 4) . The values of this parameter are in the range of pH values tolerated (6.5 to 7.4) for water aquifers by Romania [9] . The measurement of the conductibility parameter is a good assessment of the degree of mineralization of water where each ion is by its concentration and specific conductivity. The conductivity shows a slight change in the chemical composition of water between the points P1, P4 and P5 where values are 1378 respectively; 826 and 836 µS/cm ( Figure 5 ). Points P2 and P3 recorded respectively 398 and 616 µS/cm. The average conductivity of 809.6 µS/cm and remains below the standard set by Romania (1000 µS/cm) for water plies [9] ( Figure 5 ). This average is greater than the French norm of 400 µS/cm [10] and smaller than that of Morocco in 2700 µS/cm [11] for the potability of the water. With an average pattern of heavy conductivity, groundwaters of this industrial discharge are strongly mineralized. These results appear identical to those reported by [10] in groundwater in regions of Chaouia (Morocco). These results also corroborate those of [12, 13] which showed that the well water showed the highest conductivities. TDS determines the total amount of mobile charged ions, including minerals, salts, metals, cations or anions dissolved in water. The TDS of the water ranges from 397 mg/L at the sampling point P1 and 1456 mg/L at the point P2. These high values of TDS testify that groundwater in this industrial landfill closed is not pure. The values of the salinity are recorded 0.7; 0.1; 0.2; 0.3 and 0.3 respectively to the points P1, P2, P3, P4 and P5 (Figure 7) . The highest value observed in P1 is due to the higher conductivity at this point. With an average value of 0.32; the groundwater salinity is in the standard of that of the fresh waters is 0 to 0.5 ( Figure 7) . Moreover, the fact that the samples were carried out during the rainy period, the drop in water salinity could also be explained by rainfall inputs, unlike the dry season which occurs elevated this setting helped by strong evaporation. The result sets of [13] have shown a salinity of 0.00 in groundwater in the village of Mangouin Yrongouin (western Ivory Coast). The highest values of the total suspension solids (TSS) were recorded in water sampling points P1 and P5, respectively 1068 and 922 mg/L (Figure 9 ). However, the average value at the Five Points (464.4 mg/L) remains slightly higher than that set by Romanian standards [9] which are 429 mg/L.
The chemical oxygen demand (COD) is very variable in the different sampling points. The minimum value is 65.4 mg/L at P1 while achieving maximum value is 750 mg/L (Figure 10 ). These recorded COD values are largely higher than indicated as Romanian normative value of groundwater is 5 mg/L [9] . It also remains above the Moroccan standards [11] and French [10] for the potability of the water. These high values of COD show the important load this groundwater in organic matter. The great variability of the COD at different points of discharge could be linked, firstly, to the rainfall which occurs by a dilution of dissolved and suspended substances and, on the other hand, the source of household contamination or industrial [14] . (Table 1) . These factors include the maximum variance of the expressed and are sufficient to accurately translate the information. The correlation matrix between the variables is presented by Table 2 . The correlation coefficient for conductivity-salinity couples conductivity-TDS, salinity, TDS, Turbidity-TSS, Turbidity, CDO, TSS, and CDO is very strong (r> 0.8). For those couples Turbidity-conductivity, turbiditysalinity, turbidity-TDS, TSS-conductivity, TSS-salinity, TDS-TSS, CDO-conductivity, salinity and CDO-TDS are strong (0.5 <r <0.8). Other correlations between the measured parameters are medium or low.
Positive correlations put in evidence suggests the one hand, a high amount of inorganic ions in groundwater and secondly, high solid suspended in water. All this has led to a very high turbidity. The negative correlation recorded between pH and other parameters have already been observed by the work of [13] in groundwater. Analysis of CPA variables in F1-F2 factorial design is presented in Figure 11 . This graph shows two major groupings of parameters studied in water sampling points. The correlation formed by the axes F1 and F2 give 94.24% of the total information. The first grouping which takes into account the salinity, conductivity and TDS highlights a water mineralization. The second grouping that supports counted turbidity, TSS and COD could translate water pollution by organic matter. Similar Results found by [15] .
The dendrogram (Figure 12 ) from the ascending hierarchical classification (CHA) to set out two main groupings of variables. The first family considers the pH, salinity, conductivity and TDS translated mineralization related to the leaching phenomenon. The second grouping consists of turbidity, TSS and COD highlights the organic matter in the water. The classification of water sampling points on the site by similarity in the context of environmental monitoring is given in Figure 13 . This dendrogram shows two clusters. The first concerns points P3, P4, P2 and P1 and P5 second points. To monitor the groundwater quality of this release, it is important to choose a reporting point in each grouping. 
CONCLUSIONS
The data collected during this study helped to paint a picture of the physical and chemical quality of groundwater in this industrial landfill from Bacau (East Romania). In light of the results obtained in terms of physicochemical parameters measured in the water, there is the existence of deterioration in water quality. Indeed, the pH of the water is acceptable for the survival of living organisms, turbidity, TSS, TDS, COD meanwhile remain very high at all five sampling points. Positive correlations (r> 0.8) were also noted between these parameters. The practiced cluster analysis confirms this and allows to correlate the degree of water mineralization and the presence of metallic elements in the water. Indeed, very high TDS keeps the conductivity of water to values as high.
